Interaction between NADPH-cytochrome P-450 reductase and hepatic microsomes.
Solubilized NADPH-cytochrome P-450 reductase has been purified from liver microsomes of phenobarbital-treated rats. When added to microsomes, the reductase enhances the monoxygenase, such as aryl hydrocarbon hydroxylase, ethoxycoumarin O-dealkylase, and benzphetamine N-demethylase, activities. The enhancement can be observed with microsomes prepared from phenobarbital- or 3-methylcholanthrene-treated, or non-treated rats. The added reductase is believed to be incorporated into the microsomal membrane, and the rate of the incorporation can be assayed by measuring the enhancement in ethoxycoumarin dealkylase activity. It requires a 30 min incubation at 37 degrees C for maximal incorporation and the process is much slower at lower temperatures. The temperature affects the rate but not the extent of the incorporation. After the incorporation, the enriched microsomes can be separated from the unbound reductase by gel filtration with a Sepharose 4B column. The relationship among the reductase added, reductase bound and the enhancement in hydroxylase activity has been examined. The relationship between the reductase level and the aryl hydrocarbon hydroxylase activity has also been studied with trypsin-treated microsomes. The trypsin treatment removes the reductase from the microsomes, and the decrease in reductase activity is accompanied by a parallel decrease in aryl hydrocarbon hydroxylase activity. When purified reductase is added, the treated microsomes are able to gain aryl hydrocarbon hydroxylase activity to a level comparable to that which can be obtained with normal microsomes. The present study demonstrates that purified NADPH-cytochrome P-450 reductase can be incorporated into the microsomal membrane and the incorporated reductase can interact with the cytochrome P-450 molecules in the membrane, possibly in the same mode as the endogenous reductase molecules. The result is consistent with a non-rigid model for the organization of cytochrome P-450 and NADPH-cytochrome P-450 reductase in the microsomal membrane.